Folic acid-conjugated chitosan-functionalized graphene oxide for highly efficient photoacoustic imaging-guided tumor-targeted photothermal therapy.
Multifunctional theranostic agents have recently attracted a great deal of attention in field of biomedicine. In the present work, folic acid-conjugated chitosan-functionalized graphene oxide (FA-CS-GO) has been developed as a new type of multifunctional nanomaterial for near-infrared fluorescence (FL)/photoacoustic imaging-(PAI) guided photothermal therapy (PTT) of cancer. In vitro results showed that the FA-CS-GO was able to completely destroy cancer cells under laser irradiation. More importantly, in vivo experiments showed that in the presence of targeted FA-CS-GO with laser irradiation, the tumors were completely inhibited, with no recurrence within 20 days. A high photoacoustic signal was detected in the tumor area of mice 24 h after the injection of FA-CS-GO, demonstrating the ability of FA-CS-GO to function as a new PAI contrast agent. Altogether, FA-CS-GO showed a high tumor-targeting efficiency, powerful photothermal effect, and outstanding PAI. This study is considered the first where multifunctional nanomaterials were used for highly efficient FL/PAI-guided tumor-targeted PTT, which is a promising avenue for theranostic nanomedicine.